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Description 

[FOAMED CORE PROCESS FOR LARGE 
CROSS-SECTIONS OF CRAB HANDLES] 

Background of Invention 

[0001] The present invention relates to the manufacture of plas- 
tic handles for automobiles and other vehicles, and more 
particularly to plastic handles with a foam core. 

[0002] There are numerous components for automobiles and 
other vehicles that are made out of plastic, such as door 
closure handles, grab handles, and other trim and compo- 
nent parts. Most of these plastic components are made 
from a plastic injection molding process and some, in 
particular, are made using a gas-assisted plastic injection 
molding process. Solid plastic injection molded compo- 
nents are typically difficult to manufacture, and utilize ex- 
cess material, excess cycle time, and create excess manu- 
facturing costs and expenses. Gas-assisted injection 
molding processes can be an improvement for certain 
components, such as door closure handles and grab han- 


dies, but such processes have their own deficiencies and 
drawbacks, including additional costs and manufacturing 
variabilities. 

[0003] For certain plastic components, such as door closure han- 
dles and grab handles, it is necessary to have a product 
which is structurally sound and durable. At the same time 
it is beneficial to provide a product which is easy to man- 
ufacture, lightweight, and has a less expensive manufac- 
turing cost. 
Summary of Invention 

[0004] it is an object of the present invention to provide an im- 
proved plastic product, which is particularly useful for 
door closure handles and grab handles for automobiles 
and other vehicles. It is also an object of the present in- 
vention to provide an improved process for the manufac- 
ture of plastic components, such as door closure handles 
and grab handles. 

[0005] it is a further object of the present invention to provide a 
plastic injection molding process that does not have any 
of the additional expenses or manufacturing variabilities 
of gas-assisted injection molding processes. It is a still 
further object of the present invention to provide an im- 
proved process and product for use in the automobile in- 


dustry that is less expensive than existing processes and 
products and which eliminates the high scrap rate of gas 
assist and eliminates all of the gas assist equipment, run- 
ning and tooling costs. 
Brief Description of Drawings 

[0006] FIGURE 1 is a schematic illustration of the interior of a ve- 
hicle illustrating a product made in accordance with the 
present invention. 

[0007] FIGURE 2 is a perspective of a door closure handle or grab 
handle manufactured in accordance with the present in- 
vention. 

[0008] FIGURE 3 illustrates a first embodiment of the present in- 
vention. 

[0009] FIGURE 4 illustrates a second embodiment of the present 
invention. 

[0010] FIGURE 5 is a cross-sectional view of the present invention 
taken along lines 5-5 in Figure 3. 

[001 1] FIGURE 6 illustrates a third embodiment of the present in- 
vention. 

[0012] FIGURE 7 schematically illustrates a mold for use in manu- 
facturing the embodiment shown in Figure 6. 

[0013] FIGURE 8 illustrates still another embodiment of the 
present invention. 


Detailed Description 

[0014] Figure 1 schematically illustrates the interior of an auto- 
mobile or other vehicle, and is referred to generally by the 
reference numeral 10. The interior of the vehicle 10 in- 
cludes a grab handle 20 which is positioned on the A- 
pillar 22 of the vehicle. The A-pillars are situated on the 
front of the vehicle between the windshield 24 and the 
door member 26. The dashboard 28 is also illustrated. 

[0015] The present invention has particular use for grab handles, 
such as grab handle 20 shown in Figure 1. As known to- 
day, grab handles are positioned at various locations in 
interiors of automobiles and other vehicles, including 
above the doors, on various pillars, on the interior of 
doors, and the like. The present invention, however, is not 
limited to grab handles, but can be utilized with respect to 
all shapes and types of handles as well as trim parts and 
other components used in automobiles and other vehicles. 
The invention can also be used with arm rests that contain 
integral grab handles or door closure handles. 

[0016] it is also significant to point out that the present inventive 
process can be used with making lightweight plastic parts 
for industries other than the automobile and vehicle in- 
dustries and thus is not limited in its application and 


scope to these industries. 

[0017] Figure 2 is a perspective view of a grab handle or door 

closure handle 22. As shown in Figure 2 and as known in 
the art, handles such as handle 22 typically have a curved 
or U-shaped configuration with a central curved body 
portion 24 and two end members or portions 26 and 28. 
The curvature of the central or body portion 24 allows a 
person to grasp the handle, such as to assist in entering 
or exiting from a vehicle, or in opening and closing a door 
member or the like. 

[0018] Preferably, the handle 22 is lightweight, but sufficiently 
durable and sturdy in order to perform its required func- 
tion and allowing it to be grasped, pulled and pushed with 
considerable force as necessary. Since grab handles and 
door closure handles, such as handle 22, are provided in 
millions of automobiles and other vehicles on an annual 
basis, it is also important that the process used to manu- 
facture the handles be as efficient, inexpensive, and fast 
as possible. At the same time, it is also necessary for the 
handles to be esthetically pleasing and free of any defects 
or deformities. It is also necessary that the handles be 
adapted to be secured or affixed securely and firmly to 
the vehicle pillar, door member, or the like. 


[0019] a first embodiment of the inventive door handle or grab 
handle 30 in accordance with the present invention is 
shown in Figure 3. The handle member 30 includes a cen- 
tral portion 32 and two end portions 34 and 36. The han- 
dle 30 is made of two different layers or types of material. 
This is also shown in the cross-sectional view in Figure 5. 
The handle 30 has an interior core 40 made from a struc- 
tural foam core material and an outer plastic shell or skin 
member 42. 

[0020] The ends 34 and 36 of the handle are formed with elon- 
gated protrusions 35 and 37 which are shown in phantom 
in the form that they are provided or molded with the 
structural foam core 40. The plastic shell or skin 42 is 
preferably made from a polypropylene material and is 
over-molded on the foam core 40. 

[0021] when the handle 30 is attached to pillar or door member 
panel 50, as shown in Figure 3, the protrusions 35 and 37 
are formed into the ends 38 and 39, respectively, in any 
conventional manner, such as by heat staking. This firmly 
affixes the door handle 30 onto the pillar or panel mem- 
ber 50. 

[0022] | n t he manufacture of the handles 30, the core members 
40 can be molded or formed in any conventional manner. 


Once molded, the cores are positioned on cooling racks, 
such as by use of a robot or the like, and then moved or 
transported into a plastic over-molding machine. The core 
members 40 are positioned in the mold cavity in the over- 
molding machine (not shown) and the polypropylene shell 
or skin 42 is then over-molded to form the component 
parts 30 as shown in Figure 3. 

[0023] | n an alternative process, a two-shot substrate and over- 
molding tool can be utilized. Once the hot armatures 
(foam core from the tool) are cooled, they are moved or 
transported, again by a mechanical robot or the like, into 
the over-molding cavities of the tool at the same time that 
the finished over-molded parts are removed. In this man- 
ner, both armatures and finished parts will leave the tool, 
with an intermediate "out of tool" robotic cooling stage. 

[0024] | n another alternative, the present inventive handle mem- 
bers can be mold and over-molded in a direct two-shot 
transfer process. In this two-shot alternative, the injection 
molding machine could have two barrels, wherein material 
from the two barrels are injected at the same time into the 
mold but in different cavities. In one cavity, the foam 
cores are manufactured, while in the other cavity, the shell 
or skin member are injection molded over one of the fin- 


ished core members. 

[0025] The core member 40 could be made of any foam material, 
such as polypropylene with a foaming agent. The over- 
moulded shell or skin member can be either hard or soft 
plastic material, both of which are in common use today. 

[0026] Preferably, the foam core includes the structural support 
for either heat staking or mechanical fastening to the pil- 
lar, door, panel or other substrate. 

[0027] | n a second embodiment of the present invention, a han- 
dle member 60 is provided, as shown in Figure 4. The 
handle 60 has a central body portion 62 and two end 
members 64 and 66. The handle member 60 has a central 
foam core portion 70 and a thin, hard shell or skin 72 
which is over-molded on top of the core. In this embodi- 
ment, the ends 64 and 66 of the handle member 60 are 
formed with blind holes or channels 74. In this manner, 
fastener members 80, such as bolts or screws, are used to 
secure the handle member 60 to a substrate member 80, 
such as a pillar member or door panel members. 

[0028] Another embodiment of the present invention is shown in 
Figure 6 and referred to generally by the reference nu- 
meral 90. The handle member 90 includes a central 
curved portion 92 and two end members 94 and 96. The 


handle member 90 includes a foamed central core mem- 
ber 100 and a thin plastic shell or skin 102. Again, the 
skin member can be either a hard or soft plastic material 
and is over-molded onto the foamed core member 100. 

[0029] | n the embodiment shown in Figure 6, the structural foam 
core has a plurality of protrusion members 104A, 104B 
and 104C. Although three protrusion members are shown, 
it is understood that any number greater than two can be 
provided. Also in this embodiment, the protrusion mem- 
bers are formed with integral blind holes or channels 
106A, 106B, and 106C which can be used, if desired, for 
screws, bolts, or other fasteners (not shown) in order to 
secure the handle member 90 to a panel 110, such as a 
vehicle pillar or door panel. 

[0030] The protrusion members 104A, 104B and 104C are also 
used as locator pins or members so that the foam core 
portion 100 can be properly positioned in the over- 
molding cavity. In this manner, the over-molding process 
produces a plastic shell or skin which has uniform thick- 
ness and a similar appearance throughout its surface. 

[0031] Figure 7 illustrates a third embodiment of the present in- 
vention, while Figure 8 schematically illustrates a mold in 
which the embodiment is manufactured. In this embodi- 


ment of the invention, the handle member is referred to 
generally by the reference numeral 120 and consists of a 
central non-structural foamed core member 125 and a 
hard over-molded structural skin member 130. The core 
member 125 is formed with a plurality of openings 132 
and 134, etc. which are used as locator holes for pin 
members 136 and 138, respectively, which are positioned 
in the over-molding mold cavity. The locator pins 136 and 
138 are shown in the mold in Figure 8. In this regard, the 
mold is referred to generally by the reference numeral 
140 and consists of a cavity member 142 and a core mold 
member 144. As shown in Figure 8, the non-structural 
foam core member 125 is positioned in the manner shown 
in the mold cavity 144, where it has been over-molded by 
the structural skin or shell. The handle member 120, as 
shown in Figure 7, also includes a plurality of protrusion 
members 150 and 152, only two of which are shown. The 
protrusion members 150 and 152 are made from the 
same material as the structural shell or skin member 130 
and are adapted to protrude through the substrate, pillar, 
or door panel member 160 on which the handle member 
120 is mounted. The protrusion members 150 and 152 
can be heat staked or otherwise deformed in order to se- 


curely hold the handle member 120 to the substrate 
member 160, or the handle member could ultimately be 
secured to the substrate by fastener members, such as 
screws or bolts (not shown). 
[0032] As described above, the present invention provides handle 
members which have particular use as door closure han- 
dles and grab handles for automobiles and other vehicles. 
The products are made without the use of gas-assisted 
injection molding process and thus eliminate the expen- 
sive gas assist equipment, operating, and tooling costs. 
The present invention also eliminates the high scrap rate 
which is typical with gas-assist injection molding pro- 
cesses. The present invention also eliminates the high 
probability of failed gas assist applications with subse- 
quent loss of tooling, program timing, and redesign ex- 
penses. 

[0033] The present invention provides a product with a weight 
comparable to other plastic injection molded handle 
members. The invention provides a relatively simple, ro- 
bust, and reliable process for making integral door pull 
handles, grab handles and the like. Conventional high 
pressure injection molding techniques and equipment can 
be used for molding both the foamed insert core and the 


over-molded shell or skin. 
[0034] while the invention has been described in connection with 
one or more embodiments, it is to be understood that the 
specific mechanisms, processes and procedures which 
have been described are merely illustrative of the princi- 
ples of the invention, numerous modifications may be 
made to the methods and apparatus described without 
departing from the spirit and scope of the invention as 
defined by the appended claims. 


